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equations for trapezoidal channels (the usual form), a trial procedure is
best. First assume a depth of channel, compute A and T and find ^ (for a
specified value of ri), from Eq. 6; then compute the corresponding discharge
from the equation

Q1 = AVzgh,                                      [8]

If Q' is equal to the required discharge, the trial depth is correct; otherwise,
make a new trial. With V, x, and n determined, the corresponding value of
a is computed from Eq. 3.

The values of a and n thus determined are based on computations at some
selected single point. They are not necessarily the best values for the
spillway as a whole, but if the point for which they are computed is properly
chosen, the results will aid in the selection of trial values for the comparative
estimates to be discussed in section g.

The channel usually must be set well back into the bank opposite the
end of the dam, for safety; hence the excavation is likely to be deep at the
downstream end of the crest, as at point D, Fig. 13. Consequently, this
is a likely point for the application of preliminary Eqs. 6, 7, and 8, but
other possible control points may require testing by trial estimate.

(/) Hydraulic control point. Generally, the depth at D, Fig. 13, determined
as outlined, is greater than critical depth. Such a depth is not based on any
hydraulic necessity but is chosen to give minimum excavation quantities, as
previously explained. To this end it is evidently desirable to keep the floor
level as high as possible throughout the reach of deep cutting, as from D to N,
Fig. 8. This is accomplished by making the depth critical at N, and choosing
a floor elevation at that point which will exactly maintain the required depth
at D. A lower elevation at N would not interfere with hydraulic operation
but would involve needless excavation.

The point of critical depth is called the hydraulic control Its best location
is usually at the point where grade must be steepened to keep the channel in
the ground, i.e., at N, Fig. 8. However, special conditions may require
another location. For example, in the Boulder Dam spillways (Fig. 15), the
control is immediately downstream from the end of the crest.

Flow at the control point must be at critical depth, which occurs when

*. - YT                                         [9]

where symbols are as in Eq. 6. The elevation of the subgrade at the point of
control must be such that the energy gradient at that point (obtained by
adding the depth and the velocity head to the elevation of the subgrade) is
equal to the energy gradient at the downstream end of the crest, minus inter-
vening losses. Having located the control, the hydraulic computations may
be completed and the profile platted.

(0) Comparative estimates. As soon as a bottom profile has been completed,
ifce principles of Fig. 12 may be applied to several sections of the spillway